The literature on depression reports great differences between women and men, presenting women higher rates of depression, few researchers have questioned if the instruments used to evaluate depression can affect these gender differences. This study aimed at the determination of the DIF (differential item functioning) of the CES-D-R (Center of Epidemiological Scale Depression Revisited), taking into account the gender variable. A sample of 1,636 adolescents whose mean was 13.3 years, standard deviation 1.0 participated in this research. The analysis was calculated using DIF MH (Mantel-Haenszel) method and detected 13 items with DIF of the total of 35 items with significant presence of DIF. Six items were identified with DIF in high execution, five of those favor women. These results suggest a revision of the CES-D-R in terms of gender.
Introduction


Depression is a widely prevalent health problem that affects the general population regardless of gender, social status, or age. According to data from the World Health Organization (2009), within a few years, depression will be the second most likely cause of healthy life reduction in inhabitants of developing countries and the leading cause in developed countries. Depression can present itself at all stages of life, and prevalence data for non-clinical depression in the adolescent population indicate an average prevalence of 5% to 20% (Mellin & Beamish, 2002; Steinberg, 2005; Hyun, Nam, Kang, & Reynolds, 2009 ). In Mexico, 2% of the general population has presented with depression in childhood or adolescence (Benjet, Borges, Medina-Mora, Fleiz-Bautista, & Zambrano-Ruiz, 2004) , and other authors such as Caraveo, Colmenares, and Martínez (2001) indicated that depression is present in 6.3% of the pediatric and adolescent population.
Two of the most widely accepted forms for classifying depression are those established by ICD 10 (the 10th International Classification of Diseases of the World Health Organization) and the DSM IV (Diagnostic reason, the techniques used to detect DIF require that the study controls for impact between the groups (Ferreres, Hidalgo, & Muñiz, 2000) .
The CES-D (Center of Epidemiological Studies Depression Scale) was created for the detection of depressive symptoms at the population level and has been used in multiple studies throughout the world, including adolescents, adults, and women in Mexico (Aguilera, Carreño, & Juárez, 2004; Benjet, Hernández, Tercero, Hernández, & Chartt, 1999; González-Forteza, Andrade, & Jiménez, 1997; Mariño, Medina-Mora, Chaparro, & González-Forteza, 1993; Vallejo, Osorno, & Mazadiego, 2008a) . The Center for Prevention Research of Johns Hopkins University has proposed to update and make the content of the CES-D compatible with the diagnostic criteria proposed for the detection of MDE in the DSM-IV and to equilibrate the depression categories used in the original scale which emphasize dysphoria and include few physical symptoms and psychomotor delay. This effort resulted in the reviewed version, the CES-D-R (Eaton, Muntaner, & Smith, 1998) . Fifteen items were added to the 20 items in the original version, and a response option was included that broadens the time range to include the last two weeks, thereby fulfilling the DSM-IV criteria. This version was translated and adapted for Mexico by González-Forteza, Jiménez-Tapia, Ramos-Lira, and Wagner (2008) .
Several studies have been conducted to detect the DIF in the CES-D with the additional goal of studying ethnic differences; such studies include those conducted by Covic, Pallant, Conaghan, and Tennant (2007) , Iwata, Turner, and Lloyd (2002) , Jang, Kwag, and Chiriboga (2010) , and Macintosh and Strickland (2010) . Studies comparing quality of life levels have been conducted by Rocha, Power, Bushnell, and Fleck (2009) and Small et al. (2008) . Pickard, Dalal, and Bushnell (2006) have studied differences among stroke patients. Osorno, Vallejo, Segura, and Mazadiego (2008) researched DIF in relation to gender in the CES-D amongst Mexican adolescents and found evidence of DIF in 11 of 20 items, with a tendency toward women. Their results coincide, in part, with those found by Zumbo in Canadian adolescents and adults (Zumbo, 2001) . It is evident that despite the importance of the gender variable in depression, there is very little research of this type that evaluates DIF in the CES-D. For this reason, the goal of this study was to identify the presence of DIF in gender in the revised versions of the CES-D or the CES-D-R in a sample of Mexican adolescents.
Methods
Participants
The sample was composed of 1,636 adolescents between the ages of 12 and 16 with a mean age of 13.3 years. The sample included 839 women and 797 men who were urban students of public high schools from the cities of Poza Rica, Veracruz, Culiacán, Sinaloa, and México D. F. during the 2009 school cycle. The participants were from low and middle socioeconomic levels.
Tools
The version of the CES-D-R that was translated and adapted to Mexico by González-Forteza, Jiménez-Tapia, Ramos-Lira, and Wagner (2008) was used in this study. The CES-D-R is a self-report scale that evaluates the probability of the occurrence of MDE based on the DSM-IV criteria. It is made up of 35 items that evaluate depressive effect, positive effect, somatic symptoms, emotional well-being, delayed activity, emotional insecurity, and interpersonal relationships. The questionnaire was answered using a 5-point Likert scale (from 0 to 1 day, 2 to 4, 4 to 5, 6 to 7, and 8 to 14 days) in which the individual indicates the frequency of each symptom during the last two weeks.
Procedures
Application. The authorities from each school were contacted, and written informed consent was sent to parents for their children's participation. This consent was granted in the majority of cases. The questionnaire was not applied to those adolescents from whom no informed consent was obtained or if they decided not to participate. The questionnaire was applied by three research teams composed of professionals in the fields of psychology and social work, and support was provided by Bachelor's degree students who were trained in the application of the questionnaire. The questionnaire was given in classrooms during the morning section at times agreed upon with the school's authorities. Students whose parents authorized their participation in the study were asked for voluntary collaboration and were given a guarantee that the results and all questions raised during the application of the questionnaire were to be held in strict confidentiality. The data were collected using SPSS (Statistical Package of Social Science) 17.0 software.
Analysis. For the detection of DIF, the MH (Mantel-Haenszel) statistical test was used. Women were considered as the RG (reference group), given that they were shown to have higher depression scores than men in previous studies, and men were used as the FG (focal group). To apply the technique, the variables were dichotomized (López-Pina, 2005) . To calculate the MH statistic, the MHDIF program created by Fidalgo (1994) at the Universidad de Oviedo was used. This analysis was completed by choosing the option of non-uniform DIF with respect to the original model by Holland and Thayer (1988) .
Results
The results obtained for the low performance items are presented first. Table 1 shows the scores of the item analysis for gender DIF obtained using the MH method in low performance. The alpha scores (MH-Alpha), delta values (MHD-DIF), and chi-squared (MH-CHI2) values with a significance level of 0.05 are also shown. In the DIF column, the items showing DIF are given a value of 1, and those that did not demonstrate DIF are shown as 0. In the low performance group, 10 items were identified that manifested gender DIF corresponds to 38.57% of the participants tested. Table 2 shows the magnitude of the DIF and the group it favors. From the 10 items identified with DIF, five favored the RG and five the FG in low performance; however, the scores in the MH-Alpha category in women ranged from 1.53 to 2.55, whereas the men's scores ranged from 0.63 to 0.72. Table 3 shows the results of the gender DIF in the participants with high performance with MH-Alpha, MHD-DIF, and MH-CHI2 scores. DIF values are shown in Table 3 .
Six items that showed gender DIF were identified, which corresponded to 17.14% of the test. Table 4 displays the items that were identified to demonstrate DIF, the group each item favors, and the corresponding MH-Alpha scores for each item. Of the six items identified with DIF, five favored the RG, and one favored the FG in high performance; the MH-Alpha scores for women ranged from 1.55 to 2.69, whereas the men's score was 0.64. Considering the functioning of patients with low and high performance in each of the items, 13 items with DIF were identified. Seven of these items were favored by women (items 1, 2, 3, 4, 6, 20, and 32), and six items were favored by men (items 5, 22, 23, 24, 27, and 33) . Given this apparent equilibrium in the number of items with DIF that were favored by women and men, it is important to remember that the magnitudes in the women's MH-alpha scores range from 1.53 to 2.69, whereas the scores of the DIF items favored by men have a maximum of 0.72. In addition, among the items favored by participants with high scores or high levels of depressive symptoms, five of the six items were favored by women with higher levels in the magnitude of DIF.
Discussion
The CES-D-R is the updated and improved version of the widely used CES-D. During its first use in the psychometric evaluations of adolescents in Mexico, it demonstrated very satisfactory reliability and validity (González-Forteza et al., 2008) . Based on the adjustments made to the current diagnostic criteria, it promises to be one of the safest tools to evaluate the risks for depressive symptomatology at the population level. Depression is predicted to reach its highest incidence in the near future, which emphasizes the need to establish its psychometric functioning with certainty.
In this study, 13 items were identified that manifested DIF in the CES-D-R for participant gender. In other words, 37.14% of the test items manifested a preferential functioning toward one group. For this reason, it is necessary to review the 13 items that were identified to demonstrate DIF. Seven items were favored by women, and six were favored by men; these findings might suggest a degree of balance for the test. However, the items favored by women had much higher scores in the magnitude of DIF than those favored by men, which contradicts the idea of balance. One of the objectives of the CES-D-R is to be more sensitive to the presence of an MDE. In this study, we found that of the items identified with DIF amongst the participants with high scores, five were favored by women, and only one was favored by men. Therefore, we can confirm that the functioning of the test generally produces higher scores for women than for men as a result of the test itself, which leads to the proposal of conducting a detailed analysis of the items identified with DIF and of the possible factors that intervene in the biased behavior of these items.
These results coincide with those obtained in a previous study of the CES-D in Mexican adolescents (Osorno, Vallejo, Segura, & Mazadiego, 2008) , in which 40% of the items showed DIF favoring women. The current study of the CES-D-R also found that almost 40% of the items with DIF were also identified to be biased toward women, and we have further concluded that the test in general produces results biased toward women. These findings suggest that the manner in which depression is measured selects distinctive features of the manifestation of depression in women. These biases are present in the content of both the CES-D and the CES-D-R, given that 20 of the original CES-D items were used in the revision. The fact that women score higher than men in depression has been widely reported in the literature; however, the role of these measurement tools in these differences has not been sufficiently explored.
It is of the utmost importance to study in greater detail how depression manifests in male adolescents in order to include items that evaluate relevant aspects for male manifestations of depression. In this sense, the role of clinical psychologists working alongside researchers will be very productive. Clinical and research efforts that also include the use of semantic networks and other techniques will provide information for the development of new items. The improvement of the scale will lead to considerations about what the test detects, that is, if depression symptoms are being detected or if we are evaluating the expression of characteristics of the female role. In other words, we will be able to determine whether the intended construct or a spurious variable is being measured.
This research has shown that the techniques used for the identification of DIF, such as the MH statistic, are useful for the evaluation of the test's validity, whereas other techniques such as the exploratory factorial analysis did not allow the identification of internal validity problems (Mariño et al., 1993; Vallejo, Osorno, & Mazadiego, 2008b) . This finding leads us to propose the systematic use of DIF detection techniques in the evaluation of the validity of measurement tools.
The CES-D is a widely used tool internationally, and we do not doubt that the revised version has the same level of acceptance. The results reported here were found in a Mexican sample, but it is important to conduct studies in other cultures and contexts.
